In vitro analysis of a type I DNA topoisomerase activity from cultured tobacco cells.
The role of DNA topoisomerases in plant cell metabolism is currently under investigation in our laboratory. Using a purified type I topoisomerase from cultured tobacco, we have carried out a biochemical characterization of enzymatic behavior. The enzyme relaxes negatively supercoiled DNA in the presence of MgCl2, and to a lesser extent in the presence of KCl. Phosphorylation of the topoisomerase does not influence its activity and it is not stimulated by the presence of histones H1 or H5. The enzyme may act in either a processive or distributive manner depending on reaction conditions. The anti-tumor drug, camptothecin, induces significant breakage by the enzyme on purified DNA molecules unless destabilized by the addition of KCl. The tobacco topoisomerase I can catalyze the formation of stable nucleosomes on circular DNA templates, suggesting a role for the enzyme in chromatin assembly.